ABSTRACT. The history of the discovery and naming of specimens now referred to Myoictis is presented. A study of virtually all known specimens of Myoictis deposited in Museum collections was undertaken to clarify the number of species in this genus of endemic New Guinean dasyurid marsupials. Based on a number of morphological features four species are now recognised, namely M. melas, M. wallacei, M. wavicus n.stat. and Myoictis leucura n.sp. The form of the tail readily distinguishes the four species. The distribution of each species has been mapped and no overlap found in their ranges as presently known. Field observations are recounted. Data for all specimens examined is appended to facilitate future studies. WOOLLEY, P.A., 2005. Revision of the three-striped dasyures, genus Myoictis (Marsupialia: Dasyuridae), of New Guinea, with description of a new species. Records of the Australian Museum 57(3): 321-340.
The first dasyurid marsupial from the island of New Guinea, now known as Myoictis melas, was collected in August 1828. Heinrich C. Macklot and S. Müller were among the members of the Natural Science Commission for the Netherlands Indies (Husson & Holthuis, 1955) who visited the south coast of New Guinea where the Dutch were establishing a Government post at Lobo, on Triton Bay. While there a Papuan brought a small male marsupial aboard the navy corvette "Triton" on which they were travelling. All they could learn from this and other Papuans concerning the animal was that it lives in the forest on the ground, forages mainly at night and is called "Insinsie" by the inhabitants of the region (Müller & Schlegel, 1845) . It was recognized as a new species of Phascogale, eight of which were already known from Australia, and referred to as Phascogale melas by Macklot (1830) , the specific name given in reference to its uniform black colour.
Müller (1840) also used this name in conjunction with a very brief, non-diagnostic "description"* in a footnote to his report on the expedition. Some years elapsed before it was redescribed in greater detail as Phascogalea melas (Müller & Schlegel, 1845) . I follow Laurie & Hill (1954) and later authors in attributing the name Phascogale melas to Müller (1840) . Schlegel (1866a) described a second species of this genus based on two specimens (male and female) collected by H.A. Bernstein in February 1865 on the island of Salawati, northwest New Guinea. This species, Phascogalea Thorbeckiana, differed markedly from P. melas in being brightly coloured and having three black stripes down the back. In the same year as he described Thorbeckiana, Schlegel drew attention to a specimen collected by A.R. Wallace on the Aru Islands that was described by Gray (1858) as Myoictis Wallacii [sic] . Schlegel (1866b) (Group 4, no. 27 ). The geographic location of each group can be seen in Fig. 2 . The Nenei specimen was caught by hunters and some hair was lost on the proximal half of the tail as a result of handling. The Wau specimen was moulting when photographed, hence the line in the fur across the rump and thigh. considered that this animal, a juvenile with incomplete dentition, showed affinity with Phascogalea Thorbeckiana and did not warrant placement in a separate genus. He suggested that only differences in coat colour existed between animals from Triton Bay (melas), Salawati (Thorbeckiana) and Aru (Wallacei). However, he conceded that lack of material prevented him from grouping them as a single species in which colours are modified according to locality and perhaps individually as a consequence of melanism, as in melas. In addition to these three named forms others, from various localities in the New Guinean region (Papua New Guinea, West Papua and the Aru Islands), have been described and all are listed above. Chaetocercus Bruijnii, described by Peters (1875) , was placed in the synonymy of Thorbeckiana by Peters & Doria (1881) . Thomas (1887) , in a review of the then known species of Phascologale, synonymized melas, thorbeckiana and bruijnii under thorbeckiana (which he justified on the basis that the name melas was misleading, being founded on a melanism), and pilicauda with wallacei. However, as Jentinck (1908) pointed out, melas has priority over thorbeckiana. Jentinck lamented, in sympathy with Thomas, that "this most splendidly coloured of the whole Phascogale group should be called melas". Later, Tate & Archbold (1937) placed these forms in a subgenus (Myoictis) of Phascogale within the Phascogalinae and, in his review of the Dasyuridae, placed Myoictis as a genus within the Dasyurinae. He recognized two species, Myoictis melas (Müller & Schlegel) to which he referred melas, thorbeckiana, bruijnii, senex and bürgersi, and Myoictis wallacei Gray, to which he referred pilicauda. Within M. melas he recognized two subspecies, M. melas melas and his newly described M. melas wavicus. Tate & Archbold (1937) suggested that Phascogale nouhuysii (Jentinck, 1911) might represent an additional species of Myoictis, but referred nouhuysii to the genus Neophascogale. Further study of the type specimen of nouhuysii has revealed that it is identical with Phascolosorex doriae (Husson, 1955; Woolley, unpublished observations) . Phascologale and Phascogalea are now considered to be invalid amendments of Phascogale (Mahoney & Ride, 1988) .
Myoictis, with the exception of a few melanistic specimens, can be distinguished from other dasyurids by its dorsal pelage pattern of three longitudinal black stripes, hence its common name of Three-striped Dasyure. Other characters that help to define the genus include the blunt rostrum and wide interorbital region; a diastema between the first and second incisor teeth; second premolar tooth large in comparison with the first and third; large, wellrounded bullae and nasal bones markedly broadened at their bases (Tate & Archbold, 1937; Stein, 1932 Meanderberg, April River Myoictis melas wavicus Wau and tapering in melas and densely long haired to the tip in wallacei) and (ii) the premolar teeth (upper third premolar double rooted but much smaller in melas than in wallacei; lower third premolar single rooted or absent in melas, double rooted in wallacei). He also noted differences between melas and wallacei and his new subspecies wavicus in the size of the skull, the posterior palatal foramina and the auditory bullae, and in the width of the talonid of the lower fourth molar . Thomas (1888) drew attention to differences in the footpads between thorbeckiana (i.e. melas) (first interdigital and thenar pads fused) and wallacei (pads not fused) and he illustrated the foot of wallacei. Jentinck (1908) has illustrated the foot of melas.
Uncertainty about the number of species or subspecies of Myoictis apparently still exists. Laurie & Hill (1954) list a single species, Myoictis melas, and three subspecies, M. melas melas, M. melas wallacei and M. melas wavicus. Ziegler (1982) and Menzies (1991) make reference to only Myoictis melas, and Flannery (1990 Flannery ( , 1995a lists two subspecies, M. melas melas and M. melas wallacei. The question of how many species constitute the genus Myoictis was raised in my mind in the course of making collections of New Guinean dasyurids for study of their reproductive biology. The very marked differences in coat colour ( Fig.  1) , together with differences in other features, seen in specimens collected in three widely separated localities suggested that they represented more than one species (in contrast to the suggestion by Schlegel above) and led to the present attempt to answer the question.
Materials and methods
One hundred and thirty one specimens (75 males, 32 females, 24 sex unknown) held in the collections of the fifteen museums listed below have been examined. The number of specimens of Myoictis in each museum follows the name of the museum and its abbreviated name in parentheses. The museums were visited in 1985 and 1986, so any specimens added to the collections since then have not been examined except for recent additions to the AM, MZB and UPNG. The ANWC specimens were lodged after study at La Trobe University where many of them had been maintained alive for observations on reproduction.
The collector, date and locality of collection, sex, and type of material available for examination (e.g., skin, skull, spirit specimen) were noted for each specimen. The coordinates and the elevation of the locality were obtained from sources such as the collector's records, expedition reports, publications relating to particular specimens, Hydrographic Office of United States Navy Department Gazetteer of New Guinea and Nearby Islands No. 2 (1944) , the gazetteer in Laurie & Hill (1954 ), Central Mapping Bureau Papua New Guinea Gazetteer (1974 , an unpublished BBM list of New Guinea localities compiled in 1966 and, in a few cases, by calculation from topographic maps. This information, together with the museum accession number (without any prefix) forms Appendix 1. Each specimen has been assigned a number from 1-131 to simplify reference in the text to particular specimens. The distribution of the specimens was mapped with Ivenza MapPublisher using Macromedia Freehand.
The specimens were examined to collect information on the colour of the pelage, form of the tail, number of nipples in the pouch, body size, footpads and dentition. Any comments by the collector were noted. Coat colour and form of the tail was assessed by comparison of each specimen with colour photographs of skins of specimens from the BBM and AMNH that showed the range of variation. The number of nipples, if not recorded by the collector, could sometimes be determined by examination of the skin. Body size, including mass (g) and measurements (mm) of headbody length (total length minus tail length) and hind foot length (heel to base of claw of the longest digit) was obtained from the records of the collector/preparator. Foot length of some specimens was measured to the nearest 0.1 mm. In a few cases adjustments were made to foot length as recorded because the claw had been included, and in one case to head-body length, where the measurement was obviously incorrect (given as 470 mm for specimen no. 77 and reported as this by van der Feen [1962] ). The number of premolar and molar teeth present in both upper and lower jaws was determined and observations made on the relative sizes of the premolars and, for P3, the number of roots. Tooth nomenclature follows Luckett (1993) . The cheek teeth are designated P1, P2, dp3, P3 and M1-4, in contrast to who designated the premolars differently as p1, p3, dp4 and p4. Various cranial and dental measurements were made to the nearest 0.1 mm using digital calipers. Those used in the present study include basicranial length (from the anteriormost point of the foramen magnum to the anterior base of the first pair of incisors) and length of the lower molar tooth row. Specimens were classed as adult if they had a full set of cheek teeth or, in a few cases in which the teeth could not be examined, if they had been assessed as sexually mature in a separate study on the same material (Woolley, 1994) . Much of this information is contained in Appendix 2.
Photographs of several aspects of the skulls and dentaries of specimens 4, 11, 23, 36, 41, 44, 48, 77, 79, 90, 96 and 131 were prepared for reference. X-ray photographs of the dentaries of Aru Island specimens 38, 39 and 40 assisted in the assessment of the premolar teeth. The X-ray photographs have been lodged in the ANWC. The length of the tail hairs was determined from spirit specimens 26, 29, 30, 33, [35] [36] [37] [38] [39] [40] [41] .
Results and discussion

Distribution, form of the tail and coat colour
The Three-striped Dasyure, Myoictis, is widely distributed over mainland New Guinea and it has been found on some offshore islands including Salawati and Waigeo at the western tip of the Vogelkop (Bird's Head), Japen to the north and the Aru Islands to the south (Fig. 2) . For descriptive purposes thirteen groups of specimens have been delineated by area of collection together with characteristics of the tail and coat colour, which were assessed by comparison with reference specimens (Fig. 3) . The individuals placed in each group (see Appendix 2) can be identified by means of the reference number given to them in Appendix 1. Given the small number of specimens in many of the groups it is not clear if any significance can be attributed to the altitudinal range seen within each group (Table 1) , especially as some early collectors relied on hunters for their specimens and the recorded locality (and elevation) may not be accurate. Hunters may carry specimens considerable distances from the place of collection, and elevation may change rapidly over a short distance.
Group 1 (Aru Islands). The specimens all have tails that are densely long-haired to the tip (Figs. 1a, 3a) . This gives the tail a bushy appearance, especially when the hairs are erect. The hairs on the top and sides of the tail are up to 20 mm long, while the flattened underside is almost bare (Fig.  4a ). This group contains the type specimen of Myoictis wallacei (no. 48), the tail of which Gray (1858) described in the following words. "Tail depressed, tapering, clothed with rather elongated hairs above and on the sides, the underside flat, nakedish." The coat colour of this specimen was given by Gray as "Rusty-brown, with interspersed black longer hairs; head redder, throat, chest and belly pale reddish; side of neck at base of the ears bright reddish; ears and greater part of the tail bright red-brown; tip of tail black". Gray did not mention the dorsal stripes, which were not very obvious in the juvenile specimen upon which his description was based, but they are present in all specimens. The median stripe is faint on the head. There are only a few, if any, black hairs at the very tip of the tail but apart from this and the lack of any reference to the stripes, Gray's description of coat colour fits the specimens in this group.
Group 2 (southern mainland New Guinea). The specimens in this group also have bushy, reddish-haired tails (Fig. 3b) . The dorsal stripes are perhaps a little more distinct, and the coat colour a little less reddish overall in comparison with Group I specimens. The median stripe tends to be fainter, especially on the head. This group contains the types of pilicauda (nos 79 and 81). Thomas (1888) synonymized pilicauda with wallacei, to which he gave the common name Red-tailed Phascologale.
Group 3 (Mt Bosavi, Mt Sisa, Mt Victoria/Vanapa River-on the southern side of the Central Cordillera in the eastern half of New Guinea). The specimens in this group have whitish hairs on the terminal portion of the tail (Fig.  3c , specimen from Mt Bosavi) and they differ from all other groups in this respect. The tail is long-haired above and on the sides (Fig. 4b ) and the hairs, which are about 10-15 mm long at the base, gradually decrease in length towards the tip. The flattish underside of the tail is sparsely covered with shorter hairs. The white-haired portion of the tail ranges in length from 9-65 mm, or 5-39% of the total length of the tail, in the eleven specimens for which this information was obtained. The black dorsolateral stripes are distinct and extend from behind the ears to the rump. The median stripe extends forward on the head. The general coat colour is a dark reddish brown above, with brighter reddish hairs between the stripes, and lighter below. Like the specimens in Group 4 (see below) they lack red patches behind the ears. It has not been possible to determine the precise locality of collection for the three Mt Victoria/Vanapa River specimens (nos 55, 80 and 120) included in this group. The coordinates given are based on information gleaned from the reports of early explorers and collectors in this region, including MacGregor (1898). This group includes the specimen (no. 55, skin only) that was undecided about the placement of. Tate made no reference to the presence of white hairs on the tail of this specimen, which are clearly evident even though some of the distal portion of the tail has been lost.
Group 4 (Wau, Mt Missim-to the north of the Central Cordillera in the east). The general body colour of the specimens in this group is duller (i.e. less reddish) than in all other groups (Figs. 1c, 3d ). This group includes the specimen (no. 90) that Tate (1947) described as "A non-melanistic race" (wavicus) "of M. melas in which the red patch on each side of the head, neck and shoulders is almost completely suppressed." The tail hairs are about 10 mm long at the very base of the tail, and about 5 mm along the greater part of the length of the tail (Fig. 4c) . The hairs are sparser on the underside, which tends to be rounded rather than flattened.
Group 5 (Bomberai Peninsula-the southern part of the Bird's Head). The four specimens in this group include the melanistic type of M. melas (no.121), which is illustrated in Plate 25 accompanying the description of Phascogalea melas by Müller & Schlegel (1845) , another two melanistic specimens (nos 96 and 128), and one (no. 56) that can be regarded as "normally" (i.e. brightly) coloured. The latter has bands of whitish fur on either side of the median dorsal stripe and is similar in appearance to the Group 8 specimen illustrated in Fig. 3e . All have well-haired, dorsally crested tails as described by Müller & Schlegel (1845) for the type specimen, which reads, in translation from the Dutch, as follows-"The tail is about the length of the body and stretched forward it reaches the ears. This part has roughly the appearance of a rat's tail, in that it tapers from the base to a point. The whole underside is so sparsely haired that the rough skin, which lacks annulations, shows through. On the upper side the hair is very dense and longer, and from about half way along the hairs are directed upwards and backwards and they form a small brush at the tip." The tail of specimen 96 ( Fig. 4f ) conforms to this description.
Group 6 (Snow Mountains-southern side of the Central Cordillera in the western half of New Guinea). The specimens in this group have crested, tapering tails like those in Group 5. Five (nos 62, 63, 65, 66 and 82) of the ten specimens are melanistic, and four (nos 60, 61, 64 and 67) are similar in body colour to the specimen illustrated in Fig.  3e . Only the skeletal remains of the tenth specimen (no.127) in the group, which is the specimen referred to by Jentinck (1908) as brightly coloured, were examined in the present study. Many of the specimens in this group were collected on the British Ornithologists' Union Expedition to New Guinea 1910-1911 and so far as can be determined melanistic (e.g., nos 62 and 63) and non-melanistic (e.g., nos 60, 61and 64) specimens were collected in the same locality.
Group 7 (Salawati and Waigeo Islands). These specimens also have well-haired, tapering tails and are brightly coloured like the specimen shown in Fig. 3e . The following description (translated from the French), by Schlegel (1866a) of the two specimens (nos 123 and 124) collected on Salawati by Bernstein applies to all specimens in this group. "Head, neck, feet, tail and rump of a red-brown, vivid on the occiput, the nape and the sides of the neck, dark on the tail and the rump, pale and mixed more or less with blackish on the face and the feet. Top and sides of the trunk of a grey-brown replaced, on top of the shoulders, by reddish white-grey, bordered laterally by a black stripe. Another black stripe occupies all of the mid-line of the back and extends forward as far as the forehead. Underside of the body of a pale red." This description is equally applicable to Group 8 animals (see below). Photographs of a Salawati specimen (no. 123) and a Waigeo specimen (no. 92), which shows the long hairs on the upper side of the tail, appear in Flannery (1995b, pp. 61, 62) .
Group 8 (Arfak Mountains and Oransbari in the northern part of the Bird's Head, and Wasior on the Wandammen Peninsula). With the exception of specimen 77 the coat colour of the specimens in this group (Fig. 1b , specimen from the Arfak Mountains and Fig. 3e , specimen from Oransbari) is the same as in Group 7. No. 77 lacks the bands of whitish fur in the shoulder region and its coat is similar in colour to the specimen shown in Fig. 3g . The illustration of specimen 77 that appears in Peters & Doria (1881) , and is reproduced in Flannery (1990 Flannery ( , 1995a , shows it without whitish fur between the dorsal stripes. The specimens in Group 8 have crested, tapering tails (Fig. 4d,e) . The hairs are 10-15 mm long at top and sides of the base of the tail, and the hairs decrease in length along the top of the tail to the tip. The underside of the tail is covered with very short hairs.
Group 9 (Japen Island). These specimens are similar in appearance to the Group 11 specimen shown in Fig. 3g . They have well-haired, tapering tails and reddish rather than the whitish bands of fur on either side of the median stripe in the shoulder region seen in specimens from Groups 5-8.
Group 10 (Weyland Range-at the western end of the Central Cordillera). Coat colour in these specimens is like that of Group 8 specimens (Fig. 3e) , with the exception of two specimens (nos 1 and 2), in which the pale areas beside the median stripe show a little less white (Fig. 3f , a juvenile specimen). They have crested, tapering tails. This group contains five of the six specimens (sixth not seen) described by Stein (1932) as a new subspecies, Myoictis melas senex (no. 87). Stein's diagnosis was based on a colour difference from M. melas melas, that was not apparent to me. also found the colour difference to be not so marked as claimed by Stein, and Tate placed senex in the synonymy of melas.
Group 11 (Mamberamo, Idenburg and April Rivers-to the north of the Central Cordillera). The specimens in this group have reddish fur on either side of the black median stripe (Fig. 3g , specimen from Idenburg R) and they have dorsally crested, tapering tails. The Meanderberg, April River specimen (no. 83) included in this group was described as a subspecies (bürgersi) by Stein (1932) , again on colour differences that were not readily apparent to me or to , who placed bürgersi in the synonymy of melas.
Group 12 (Torricelli Mountains) and Group 13 (Adelbert Mountains). Each of these groups is represented by only two sub-adult specimens. The four are similar in appearance to those in Group 11, with reddish fur between the dorsal stripes and well-haired, crested, tapering tails. The dorsal crest of hairs was not well developed in these specimens, perhaps because they were very young.
The specimens in Groups 1 and 2 bear a strong resemblance to each other in the appearance of their tails (bushy and red-haired), and in having a faint head stripe. In these respects they differ from all other groups. Previously they have been considered to represent a single species, wallacei (Thomas, 1887; Tate & Archbold, 1937 ), a conclusion that I am in agreement with. Group 3 specimens differ from those in all other groups by having white-tipped tails and are here considered to represent a new species (described below). Group 4 specimens can be distinguished from those in all other groups by their relatively short-haired tails and lack of reddish colour. gave the then single known specimen in this group subspecific status (M. melas wavicus). The specimens in Groups 5-13 bear a resemblance to each other in having well-haired, tapering tails with a dorsal crest but their coat colour is variable. Melanistic specimens are found in Groups 5 (including the type specimen of melas) and 6, and among those with brightly coloured coats, the fur between the dorsal stripes is whitish in Groups 5, 6, 7, 8 (with the exception of one specimen, no. 77) and 10; and reddish in Groups 8 (one specimen only, no. 77), 9, 11, 12 and 13. While the variability in coat colour seen in melas suggests that Groups 5-13 may not, on further study, represent a single entity at present I consider that four species of the genus Myoictis can be distinguished by the appearance of the tail; the first comprised of Groups 1 and 2; the second, Group 3; the third, Group 4 and the fourth, Groups 5-13. Henceforth these four species will be referred to, respectively, as wallacei, leucura (the formal description of this new species, here named in reference to the white-tipped tail, appears on p. 334 below), wavicus and melas. The distribution of the four species can be seen in Fig. 2 , where the groups considered to represent a single species are demarcated by broken lines. Other attributes of the specimens in each of these groups will be examined below to identify further differences between the proposed species.
Body size
Measurements used to examine differences in body size of specimens include mass, head-body length and foot length. To allow comparisons to be made, values for adult males only are given, as the range and mean for the groups in Table 1 , and the species in Table 2 . There are few records of body weight at capture but Group 4 specimens (wavicus) are clearly about half the mean mass of those of other groups and distinguish this species from the other three (wavicus-122 g; wallacei-230 g; leucura-220 g, and melas220g). The smaller size of wavicus is also reflected in a shorter mean head-body length (wavicus-170 mm; wallacei-204 mm; leucura-213 mm, and melas-209 mm) and foot length (wavicus-34.4 mm; wallacei-37.6 mm; leucura-40.0 mm, and melas-39.1 mm). In the case of melas there are no values for mass in Groups 6, 7 and 9-13; for head-body length in Groups 7, 12 and 13, and for foot length in Groups 12 and 13. However, comparison of other measurements of specimens in these groups with those of the groups of melas for which the information was available (P. A. Woolley unpublished observations) suggests that they would be comparable.
Footpads
The nonfused (NF) or fused (F) state of the first interdigital and thenar footpads (Fig. 5) has been established for some specimens from all groups with the exception of Group 12 (Table 1) . Both states may be found in the one animal, i.e. pads not fused on one foot, fused on the other (NF/F). All specimens of wavicus show the fused state F (100%) and the majority of wallacei and leucura show the nonfused state NF (83% and 78% respectively, the remainder being NF/F). Roughly equal numbers of all melas show the nonfused state NF (48%) and the fused state F (40%), with the remainder being NF/F (Table 2 ). This was also the case in individual groups in which the number of specimens examined was greater than two. The footpads do not clearly distinguish the four species, and the findings do not support the statement by Thomas (1888), based on a smaller number of specimens, that the pads of wallacei are not fused whereas those of melas are fused.
Nipple number
The number of nipples in the pouch in different groups is either 4 or 6 (Tables 1 and 2 ). The lower number is seen in both wavicus and leucura and the higher number in wallacei, and in all groups within melas for which information was obtained (Table 1 ). In addition to the single museum specimen of leucura (Group 3) another two females trapped and released on Mt Sisa each had 4 nipples (P. Dwyer, unpublished observations).
Cranial and dental features
Posterior palatal foramina-Observations on the size of the posterior palatal foramina were made for some specimens in nine of the thirteen groups. The foramina, which are very variable in shape, were not measured but assessed as either large (length a little greater than or about equal to that of M 2 plus M 3 on the buccal side) or small (length about equal to that of M 2 plus M 3 on the lingual side). The large foramina were not only longer but also broader than the small foramina (see Fig. 6 ). The foramina were found to be large in Group 1 (n = 5) (Fig. 6a) , Group 2 (n = 2), Group 3 (n = 6) ( Fig. 6b) and Group 4 (n = 5) (Fig. 6c) , and small in Group 5 (n = 1) (Fig. 6d) , Group 7 (n = 1), Group 8 (n = 6) ( Fig. 6e) , Group 10 (n = 1) and Group 11 (n = 2) (Fig. 6f) . The small size of the foramina seen in at least five (Groups 5, 7, 8, 10 and 11) of the nine groups within melas serve to distinguish this species from wallacei (Groups 1 and 2), leucura (Group 3) and wavicus (Group 4).
Auditory bulla-Some differences in the size and shape of the bullae were seen in the four species of Myoictis (see Fig. 6 ), but no measurements were made and it is not known if these differences are consistent in all specimens of each form. Based on a single specimen (illustrated in Fig. 6c) , suggested that the bullae of wavicus were smaller than those of melas and wallacei which, given the smaller body size of wavicus, might be expected. (M 1-4 )-Measurements of these have been used to further examine differences in size of specimens. The range and mean values for adult males only are given for each group in Table 1 , and for the species in Table 2. In the case of melas no values were obtained for specimens in Groups 7, 12 and 13. Mean basicranial length in wavicus is less than in the other species (wavicus-40.4 mm, wallacei-44.3 mm, leucura-43.8 mm and melas-46 .0 mm), consistent with its smaller body size as seen above. The mean length of M 1-4 also reflects the smaller size of wavicus (wavicus-10.7 mm, wallacei-12.0 mm, leucura-11.8 mm, and melas-12.5 mm). drew attention to the smaller size of the skull and teeth of wavicus in comparison with wallacei and melas and the observations made here provide confirmation of this. The wavicus form is also smaller than leucura.
Basicranial length and length of the lower molar tooth row
Premolar teeth (roots)-P
3 was found to be double rooted, and P 3 either double rooted, single rooted or absent in specimens from Groups 1-11 (Table 1) . No information was obtained on the condition of P3 for the specimens in (Group 5, no. 96) ; (e) and (k) melas (Group 8, no. 36); and (f) and (l) melas (Group 11, no. 131) . Upper premolars (P 1 , P 2 , P 3 ) identified in (a); lower premolars (P 1 , P 2 , P 3 ) in (g) and (P 1 , P 2 ) in (j).
Groups 12 and 13 because, being sub-adult, they lacked a full set of cheek teeth. The double rooted condition of P 3 is apparent in representatives of wallacei (Groups 1 and 2) (Fig. 7a) , leucura (Group 3) (Fig. 7b) , wavicus (Group 4) (Fig. 7c) and melas (Group 5) (Fig. 7d) , (Group 8) (Fig. 7e) and (Group 11) (Fig. 7f) . P 3 was not invariably double rooted in specimens of wallacei (cf. , but this was the most common condition in Groups 1 and 2 (12 of 14 specimens, Table 1 ) (Fig. 7g) . It was single rooted in all specimens of leucura (Fig. 7h) and wavicus (Fig. 7i) , and usually absent in melas (Group 5) (Fig. 7j) , (Group 8) (Fig. 7k) and (Group 11) (Fig. 7l) . The exceptional specimens of melas (5 in a total of 39) in which a single rooted P 3 was present include one in Group 5 (no. 121, the type of melas), one in Group 7 (no. 123), one in Group 8 (no. 16) and, in one jaw only, of one in Group 10 (no. 68) and one in Group 11 (no. 6).
Premolar teeth (size)-Crown lengths of the premolar teeth were not measured but the relative sizes of those present in each specimen were noted. P 2 is larger than P 1 and P 3 in all groups (representative specimens, Fig. 7a-f ). P 1 is slightly smaller or equal in size to P 3 in Groups 1 and 2 (Fig. 7a) . P 1 and P 3 are approximately equal in size in Group 3 (Fig. 7b) and Group 4 (Fig. 7c ) but P 1 is larger than P 3 in Groups 5-11 (representative specimens from Groups 5, 8 and 11, Fig. 7d,e,f) . The gradient in size of the upper premolars only clearly distinguishes melas from wallacei, leucura and wavicus (Table 2 ). P 2 is larger than P 1 , and also P 3 when this tooth is present, in all groups (representative specimens, Fig. 7g-l) . A progressive decrease in the size of P 3 can be seen in Groups 1 and 2 (wallacei), Group 3 (leucura) and Group 4 (wavicus). The specimens illustrated are all adult males, and spacing of the premolars is evident in all species including wavicus, in which suggested they were more compressed. In some groups of melas there are individuals, e.g., no. 77, Group 8 (Fig. 8a) and no.11, Group 11 (Fig.  8b ) in which P 3 does not appear to be fully erupted. P 3 was absent in both specimens (Fig. 8c,d ). Judging by tooth wear these two were old animals in which P 3 would be expected to be fully erupted. These individuals may be abnormal, or there may be a tendency in melas towards loss of P 3 , which occurs in some dasyurines.
Premolar teeth (deciduous)-A single rooted dp 3 was found in five individuals in Group 3, four in Group 6, three in each of Groups 8 and 10, one in each of Groups 11 and 12, and two in Group 13 (see Appendix 2). In these specimens M 4 had either not erupted or was not fully erupted. The tip of P 3 could be seen lying lingual to dp 3 in two of the specimens (nos 45 and 112) in which M 4 was not fully erupted, which suggests that P 3 erupts soon after M 4 . The age at Fig. 8 . Lateral aspect of the anterior part of the skull, showing the partially erupted P 3 , and dentary with P 1 and P 2 in two individuals of melas: (a) and (c) (Group 8, no. 77); and (b) and (d) (Group 11, no. 11) . Upper premolars identified in (a), lower premolars in (c).
which this happens is not known but the finding, in one specimen (no. 45), that the first pair of upper incisors also were not fully erupted suggests that it may occur soon after the weaning. The first pair of upper incisors in dasyurids is known to erupt later than I 2-4 , and it has been suggested that their late eruption facilitates suckling (Luckett & Woolley, 1996) . A dp 3 was not found in any of the specimens examined.
Talonid of M 4 - considered that the talonid of M 4 of wavicus was narrower than that of melas, and almost as narrow as wallacei, but he gave no measurements. The talonid of M 4 was examined in a small number of adult male specimens including four in Group 1 (wallacei), one in Group 4 (wavicus), and one in Group 5 and two in Group 8 (melas) but the claimed differences between the three species could not be confirmed. One specimen of leucura also was examined and no marked difference seen between it and the other species.
Characteristics of the four species referred to above are summarized in Table 2 .
Field observations-Numerous records indicate that
Myoictis is active during daylight hours. The five specimens of wallacei that I obtained on the Aru Islands (Wokam and Kobroor) were all either speared or caught by hand by local people in the late afternoon. One informant said that they are active in the morning and evening and that they live on the ground, eat insects and lizards and seek refuge in rock piles and tree hollows. They are known there as "Sidoki" (Manumbai language) and "Undukwai" (Dobel language). Three that were obtained alive were fed geckos and freshwater shrimps (Caradina typa). The shrimps, which were found in large numbers close to the edges of shallow streams where Myoictis were reported to have been seen drinking, may form part of their natural diet. The shrimps imparted a reddish colour, not unlike the colour of the tail of wallacei, to their urine. In captivity, both wallacei and wavicus tended to be active for a period in the morning and again in the evening, rather like Phascolosorex dorsalis (Woolley et al., 1991) .
Peter Dwyer (unpublished observations) observed that leucura was sometimes active during the daytime. One of the specimens of wavicus that I obtained was caught by hand in the morning as it was moving up the trunk of a tree, and another was removed in the afternoon from a trap which had been empty in the morning. The type specimen of wavicus was shot on a log, and B. Beehler (Flannery, 1990 (Flannery, , 1995a was able to attract one in the early morning by imitating its call. Hunters using dogs at Nenei in the Arfak Mountains captured specimens of melas for me in the late afternoon. Stein (1933) reported shooting specimens during the day on Japen Island and in the Weyland Ranges, and there are records on museum specimen labels of melas being shot in the Snow Mountains. Thus it appears that all four species of Myoictis exhibit a diurnal activity pattern.
Systematics
Each of the four species of Myoictis referred to above can be readily recognized by the appearance of the tail. Two of the four, Myoictis melas (Müller, 1840) and Myoictis wallacei (Gray, 1858) , have previously been recognized as species by some authors (e.g., , who gave the authority for melas as Müller & Schlegel) , and another, Myoictis melas wavicus, as a subspecies . Here the latter has been accorded full specific status. The fourth constitutes a new species which is formally described below.
Myoictis melas (Müller, 1840)
Type material. Holotype: RMNH 25750a. Mounted skin and front portion of skull of adult male. Melanistic specimen. Collected in 1828 by S. Müller at Lobo, Triton Bay, 03°45'S 134°05'E.
Lectotype designation. Synonym: Phascogale thorbeckiana Schlegel, 1866. Syntypes RMNH 25749c (mounted skin and skull of adult male), RMNH 25749d (skin of adult female) collected in 1865 by H.A. Bernstein on Salawati Island, 01°05'S 130°53'E. I herein designate the more complete specimen RMNH 25749c as the LECTOTYPE, and RMNH 25749d as the PARALECTOTYPE, of Phascogale thorbeckiana Schlegel. Tate (1947) listed four "cotypes" for Phascogale thorbeckiana and attributes all four to Bernstein; the extra two specimens were collected by D.S. Hoedt on Salawati Island in 1867 and are not registered as types. Peters, 1875 . Holotype MCG 590 (skin and partial skull of adult male) collected in 1874 by A.A. Bruijn, at Andai, Arfak Mountains, 00°51'S 134°01'E. listed MCG 3904 as a cotype of Phascogale bruijnii; however, as noted by van der Feen (1962), MCG 3904 was not collected until after the description of bruijnii and could not have been used for the description. Stein, 1932 . Holotype ZM 44226. Skin and skull of adult male collected in 1931 by G. Stein at Kunupi, Weyland Range, 03°52'S 135°31'E. Stein, 1932 . Holotype ZM 20355. Skin and skull of adult, sex unknown, collected in 1913 by J. Bürgers at Meanderberg, April River, 04°00'S 141°45'E.
Phascogale bruijnii
Phascogale melas senex
Phascogale melas bürgersi
Distribution. Widely distributed in the north of mainland New Guinea and on Salawati, Waigeo and Japen Islands. Altitude records range from 3-1800 m.
Diagnosis. Myoictis melas differs from other species of
Myoictis in having a well haired, tapering tail with a dorsal crest.
Description. Coat colour is variable. A small number of specimens are melanistic. The majority are brightly coloured with either whitish or reddish hairs between the black dorsal stripes, and they have bright reddish patches on the nape and behind the ears. Body dimensions can be found in Table  2 . The first interdigital and thenar footpads may be either fused or not fused. The posterior palatal foramina are small and P 3 is absent. Females have six nipples. 
Myoictis wallacei
Diagnosis. Myoictis wallacei differs from other species of
Myoictis in having a bushy, reddish-haired tail.
Description. The general coat colour is a rusty brown, somewhat lighter on the head and tail. The median dorsal stripe is faint on the head. Body dimensions can be found in Table 2 . The first interdigital and thenar footpads are generally not fused. The posterior palatal foramina are large, and P 3 is double rooted. Females have six nipples. Tate 
Myoictis wavicus
Diagnosis. Myoictis wavicus differs from other species of
Myoictis in having a short-haired tail.
Description. The general coat colour is grey-brown with lighter hairs between the black dorsal stripes. Body dimensions can be found in Table 2 
Diagnosis. Myoictis leucura differs from other species of
Myoictis in having a white-tipped tail with long hairs on the top and sides of the tail, the hairs decreasing in length towards the tip.
Description. The external appearance of the holotype is similar to the specimen shown in Fig. 3c except that the portion of the tail that is white is shorter. The general coat colour is a dark reddish brown above, with brighter, reddish hairs between the black dorsal stripes, and lighter below. The dorsal stripes extend from behind the ears to the rump, and the median stripe extends forward on the head. Red auricular patches are absent. The ears and feet are dark. The first interdigital and thenar footpads are generally not fused. Body dimensions can be found in Table 2 . The posterior palatal foramina are large, and P 3 is single rooted. Females have four nipples.
Comparison with other species. Differences between Myoictis leucura and other species are summarized in Table  2 . Myoictis leucura can be distinguished from M. wallacei, M. wavicus and M. melas by the form of the tail. Myoictis leucura is larger than M. wavicus but similar in size to M. wallacei and M. melas with respect to mass, head-body length, foot length, basicranial length and length of the lower molar tooth row. The females of M. leucura (and M. wavicus) differ from M. wallacei and M. melas in having four rather than six nipples. Myoictis leucura can be distinguished from M. melas by the larger size of the posterior palatal foramina and by the presence of the third lower premolar tooth. Myoictis leucura can be distinguished from both M. wallacei and M. melas by the upper premolar tooth row gradient, and from M. wallacei in having a single rooted, as opposed to a double rooted, lower third premolar tooth. Differences in coat colour between the species are described earlier.
Comments
Observed differences in coat colour, which led to the present study, are useful for recognition of three species, M. wallacei, M. leucura, and M. wavicus, but not the fourth, M. melas. There is little variation in colour in the specimens assigned to each of the first three species but the specimens assigned to melas show a variety of coat colours. In comparison with melas, the other three species (wallacei, leucura and wavicus) have more restricted ranges. Collection of new material and further study of specimens from within the large geographic range of melas may reveal the existence of other forms within this species.
The four species recognized show no overlap in range but more intensive collecting may alter this situation. The differences "in the hand" between the four, together with the experience of the author in the captive breeding of many species of dasyurid marsupials, suggest that interbreeding would not occur even if the ranges were found to overlap. Tate, G.H.H., & R. Archbold, 1937. 
